Abstract -This study has evaluated depression in patients with episodic migraine (n=98), chronic migraine without medication overuse (n=23), and chronic migraine with medication overuse (n=57). The Beck Depression Inventory (BDI) was used to evaluate depressive symptoms in these three groups. The mean BDI score obtained in all patients was higher than that observed in asymptomatic subjects (episodic migraine=16.09±11.79, chronic migraine with medication overuse=18.91±12.53, chronic migraine without medication overuse=19.83±14.79). This finding corroborates previous studies suggesting a co-morbid association between migraine and depression. Depression did not seem to be crucial in the transformation of migraine as the median BDI scores did not differ significantly between patients with episodic and chronic migraine. The median BDI scores of the patients with chronic migraine with medication overuse and that patients with chronic migraine without medication overuse were similar as well. Therefore, medication overuse behavior may not be related with depression.
Migraine is a common and disabling primary headache disorder with worldwide prevalence of 10-12% in the adult population 1 . chronic migraine is the most common of the chronic daily headaches and affects 2.4% of the general population 2 . Most patients with chronic migraine have a previous history of episodic migraine. several risk factors have been implicated in the transformation of episodic migraine to chronic migraine such as obesity, history of frequent attacks, excessive caffeine consumption, and overuse of symptomatic medication 3, 4 . Medication overuse headache commonly develops in these patients 5, 6 . several studies in clinical and community-based settings have demonstrated a co-morbid association between migraine and several psychiatric conditions, such as depression, generalized anxiety disorder, panic disorder, and bipolar disorder. There seems to be a bi-directional relationship between migraine and depression, with each disorder increasing the risk of the other one [7] [8] [9] [10] . however there are few studies evaluating the severity of depressive symp-toms in patients with chronic migraine 10 . Also, it is still unclear whether the co-morbid association between migraine and depression increases the risk of transformation of episodic migraine to chronic migraine and/or increases the risk of development of medication overuse behavior.
In this study, we have evaluated depressive symptoms in patients with migraine using the Beck Depression Inventory (BDI). The patients were classified into one of the three migraine subtypes: episodic migraine (eM), chronic migraine with medication overuse (Mwo) and chronic migraine without medication overuse (MwNo). The levels of depressive symptoms were compared among these groups.
METHOD
one hundred seventy eight adult patients were enrolled in this study. At their first evaluation these patients were submitted to a detailed headache questionnaire and answered the Beck Depression Inventory (BDI).
The diagnosis of headache was established according to the classification of headache Disorders-2 nd edition criteria
11
. Medication overuse was established for patients using symptomatic medication both frequently (more than 10 days a month) and regularly (several days each week), as proposed by this classification. Patients were classified into the three groups: eM, Mwo, MwNo.
The BDI cut off scores were defined as previously established: nondepressed, BDI<15; dysphoria, BDI 16 to 20; and depressed, BDI>20. In order to evaluate the severity of depression in the three groups, we have analyzed the proportion of patients in each of these three groups using three different BDI cut offs: dysphoria -BDI<15; depression -BDI>20, and severe depression -BDI>30 12 .
For statistical analysis of the continuous data, the Mannwhitney U-test was used as the scores obtained were not normally distributed. For categorical data (BDI scores), χ 2 test was used. The level of significance was set at p<0.05. All statistical analyses were performed using the statistical Package for social sciences (sPss version 12.0). This study was approved by the local ethics committee and informed agreement was obtained from each patient.
RESULTS
Ninety eight patients were classified as having eM (55%, 6 males, 92 females, mean age=37.3, sD=14.54), fifty seven as having Mwo (32%, 3 males, 54 females, mean age=35.35, sD=12.17), and twenty three as having MwNo (13%, 1 male, 22 females, mean age=47, sD=16.56). There were not statistically significant age differences between the groups. The mean BDI score for all those patients was 17.48 (sD=12.47). The individualized mean BDI scores for each group were 16.09 (sD=11.79) for eM; 18.91 (sD=12.53) for Mwo; and 19,83 (sD=14.79) for MwNo. There was not a statistically significant difference between these scores (p=0.34) (Figure) . The results of the analysis of the severity of depression on the distribution of the proportion of patients in each group are shown in Table. None of these three analyses showed statistically significant differences.
DISCUSSION
The mean BDI score found in the 178 migraneurs of the present study was 17.48±12.47. According to a previous study in a Brazilian population this score is above the one expected for non-depressed subjects defined as 15 12 . This is also much higher than scores observed in asymptomatic groups. For instance, in a previous study of depression in migraine patients, Galego et al. 13 found the BDI score of 6.9±6 in the control group. In a community survey in a small town in espirito santo state, Brazil, two of us (r.B.D. and s.c.D.) have found a mean BDI score of 8.79±8.52 (unpublished data).
Therefore our findings are in line with previous studies showing a non-casual association (co-morbidity) between migraine and depression [13] [14] [15] . chronic migraine frequently develops in patients with prior existing eM. several risk factors have been implicated in this transformation. history of frequent migraine attacks may lead to chronic central sensitization of trigeminal pathways. The overuse of analgesics may also sensitize central-pain pathways. other risk factors have been implicated, such as sleep disorders, excessive caffeine consumption, and mood disorders 3, 4 . In the present study it was assessed if the BDI scores were different in patients with eM, Mwo, and MwNo 4 . There was no statistically significant difference among groups and the depression severity was not related with the risk of chronic migraine and medication overuse. similarly, Galego et al. 13 have not found significant differences in BDI scores between patients with eM and patients with transformed migraine; however, this study did not classify patients with transformed migraine into those with or without medication overuse 13 . The data of the present study and previous studies 4, 13 suggest that depression does not seem to be a prerequisite for the transformation of eM into chronic migraine. The role of other co-morbid psychiatric conditions in migraine transformation have also been studied 16 but their precise role still needs to be clarified.
Figure. Median BDI scores in three migraine groups: episodic migraine (EM), chronic migraine with medication overuse (MWO) and chronic migraine without medication overuse (MWNO). The differences were not statistically significant (Kruskal-Wallis test).

Table. Distribution of migraine patients in three groups, episodic migraine (EM), chronic migraine with medication overuse (MWO) and chronic migraine without medication overuse (MWNO), according different BDI scores cut-off.
BDI
Medication overuse is found in approximately 80% of patients with transformed migraine in headache clinics. In the present study 71.25% of the chronic migraine patients had analgesic overuse 17 . Medication overuse headaches can be divided into simple (Type I) and complex (Type II). simple cases involve relatively short-term drug overuse, relatively modest amounts of overused medications, minimal psychiatric contribution, and no history of relapse after drug withdrawal. complex cases may involve long-term use of daily opioids or combination analgesics, multiple psychiatric co-morbidities such as personality disorders, addictive disorders and behavior of dependence and/or a history of relapse [17] [18] [19] [20] [21] . In the present study BDI scores were not statistically significant different between patients with and without medication overuse. This suggests that depression is not among the psychiatric co-morbidities involved in the medication overuse behavior.
In conclusion, our data confirm previous studies showing that there is a co-morbid association between migraine and depression. recognizing and treating depressive symptoms in patients with migraine is crucial and can positively impact quality of life of such patients. however, we have not found any evidence that chronic migraine is associated with a higher risk of depression than eM. In addition, our data do not suggest that depression has a causative role in medication overuse behavior.
